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Objectives

Antioxidant enzymes are involved in the various biotic and abiotic stress responses. In this
study, we investigated the responses of antioxidant enzymes to the deficiency of mineral
nutrients in rice.

Materials and Methods

Plant materials: Rice (cv. Dasan) seedlings.
Solution culture: Yoshida solution was used.

Nutrient deficiency treatments: Seedlings at the fourth leaf stage were treated with the

solution deprived of each element of N, P, K, Ca, or Fe for 7 days.

Enzyme assays: Activities and isozyme profiles of antioxidant enzymes [CAT (catalase),
POX (poxidase), APX (ascorbate peroxidase), GR (glutathione reductase), SOD (superoxide
dismutase)] were determined.

Results and Discussions

Activities and isozyme profiles of antioxidant enzymes showed a tissue specificity. The
levels of activities were higher in roots than leaves in all the enzymes except APX.
Antioxidant enzymes responded to the nutrient deficiency in a enzyme- and nutrient-specific
manner. Activity of catalases was increased by the deficiency of either N, P, or both in
leaves. In roots, the activity was increased by the deficiency of either P, K, or both, but
decreased by the deficiency of N, Ca, or Fe.
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Fig. 1. Effects of nutrient deficiency on CAT activity and isozyme profiles in leaves
(A) or roots (B). Ctr, control; TW, tap water.
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